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PROGRAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gloss and color 
reproducing system or the like capable of tracing a 
corresponding point easily even with a gloss, and separating 
a diffuse reflection component and specular reflection 
component. 

SOLUTION: The gloss and color reproducing system is ^ j « 

provided with a multi spectrum camera for rotating a 
subject at a minute angle under a point light source and 
recording a plurality of subject photographed images, a 
spectrum estimation processing part 1 1 for estimating a 

subject spectrum from the subject photographed image, a ±&J&& m -J?'-%-\ 
corresponding point trace processing part 12 for acquiring 
the corresponding point in the plurality of the subject 
photographed images on the basis of a component 
orthogonal to an illumination light spectrum of the subject 
spectrum, and a gloss separation processing part 13 for 
separating the specular component and the diffuse 
reflection component of a color of the corresponding point 
by using the component orthogonal to the illumination light 
spectrum of the subject spectrum. 
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fflS«.«»is (A, <*>> 4K£(j^*C4#pj«5 4£c 

[ 0 0 5 3 ] £©J: S ftflUSt^ WBJ&AIB/Wttft *> 

[0 05 4] T«t*>fe, t*5#A'*S' < A , *> 

( i = l -N) 4f £4. C«E>ff ( i. *> tt. 
so Si 3ccj:0*3n* o 
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[IK13] 



«ft«-J*i(A)/(A f ^)dA 



o mm £ nfc a mume* * , n t> *> > ? t«KT4 c 

[Ml 4] 

[0056] CCK, kt*. igS»#e ( ! ) 
Si 5<^>J:^fc«ttffe*h^j:^tc:«»&n&*Mr'* 

[Ml 5] 



10 



2- 



[0 05 7 ] &s#j§S;(i#tr < s . <*>> M^l <t 
(A, &KMHS'*'*iMIH<»g, (i, *) £g s 

[Ml 6] 

[005 8] CCtC, 

CT< { I. <2>> =D <*) ( i > 

(f» { i. *> = S <<2>> e { i > 

X'&0> ff d . < i ) It, Xgo* ( s ) * = 1 tUh£*> 

Kaisfk* n-ci** t^ino 30 

[ 0 0 5 9 ] Isj^HOC. HfflSttfc tM i , * ) £ ±ffi 
e (i) CCe (i) KiS.y.Ut<QtkU 

fBGl 80*5**?. 
[M17] 

[Ml 8] 

[ 0 0 6 0 ] C CfPo ( i > t e { ! > ttWRHrai 

. {*> iq 0 <<*>> ti, B(Eft*«cfetf*-en-en<E>ja 

[0 0 6 1 ] Ctl50rt©q 0 <<£> g < i . 
ie d) «*t^^nciiU:^ %®MA1 

(Ml 9] 



50 



40 



[0 06 2] ±iaPo < i) fei:^i>o <4>> 
it. e < ! ) feAcXao <*> £iJ2ifc3l 8k«aT 

[M2 0 3 

[0063] FMUC, »h£j5o>iia«4<3t*r*aiMt:'ab 
6iRMr«:£»«ccii, s*^fe1&F®gii(0_h^><ig <x, 

©HSaifcP, . , < i > ±i6l/fctos; 
6©K*>0Kl. &4>feC2 l*JBt»4C 
4. 

[M2 1] 

[oo64] *&, Po <*> £q 0 <*) ». -en-en 

[JR23] 

1** 1 '**® 

[0065] cn?>iW2 2i«552 3^6D <<*>> * 

iH*i/cS»r*e£K < i:9. s (<#-> izm?z:xv>&. 

■ r 

[ 0 0 6 6] 3 ±I3gs5 1 6 £C<?>ifci$2 4 
t,^Ci^J:0. ttK5ttrt9cr. < • , <J>> £&M5 
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[K25] 



e(i) 



I o 0 6 7] ±!aira 2 3 (on m.z%&2 2 ©Bar-*- io 

4l-e>hil& C <L K J: -j f. £ 6 im <r>U 

[&26) 

[0068] -et,T, JziaiilBllfflWi&ccj:?. b' / 
[&27] 



— = raw -2 

* U<*>J 



[0 06 9] £*>OX\y /a" ###£ttfcfc&CC, 
[ 0 0 7 0 ] UT, Hffl«:#Bgl/t:*^"B©*fe©®aS 

[0 0 7 1 ] C©*jR- BSPl^A^Att, B2fcftT 
J:5K, i#¥f*3 4, C©tW*3*4IBOrtWl/ft 

^-Vt,i2>fa-$ (BBafflPC) 4 4, C cc^UiSi 

[ o 0 7 2] ±ia« jfc«6 & ateKo^vx^ £ ^ ;l 
»*©JH!I!** KM l/f»* *SHl A tt -> -C t * t: , * «X4S 

[ 0 0 7 3] ±1201^24*, *#¥|*3*«ieT*±H 

r * -Jtyteicfrj t $ & c 4#T' § * J: 9 tc so 
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[ 0 07 4] ±§2-7;U**^£ h 1 It. Bls^ 

jg»gR^gf«:ffl^irifrxaR85f C 4K J: 0 , 1 B^S 

[ 0 0 7 5 ] CCC-J: 9 fr&sR - SffS^AT'itecfc&tt 

[ 0 0 7 6] ±I2H 2 CC* btc J: ^i^-fe -;f^ 
7 0 ft 6 > HiHffl P C 4 & 0 g ftSI jHtc J; &H&sgftff 

[0 07 7]?* 4, ±BilW|PC4#, ±15^* 

[0 07 8] cccwu^okh*^-*!*, M®mp 
[ o 0 7 9] awe % pc 4 \t. ±sms& 2 &*1 

[0 08 0] CM/t:, -*&ft*©Bft*^T*>tifc 

[ o o 6 i ] c 9 or, MS<D^n^;o kb»^* 
«f#$nr. wwBPC4KiffawuwKAAa*i, b 

[ o 0 8 2] -aw«iiafcff3W7Ufc6, mwmpc 
4i*. $ tifci*^i*SRigi«fe * > o 

KH»^- ^©«M:?t9 cT: 9 CC ft -> Ct^o 

[ 0 0 8 3 ] C P C 4 ^jfei^ * S^Ji^Ji^ 1 

iwiutriMir*. 

[ 0 0 8 4] JtiR - 6IHI«B«1 1 0 tit, m 3 l£tf? J: 
[ 0 0 8 5 ] J:I2A^ j? h 1 1 It. *WI 

[ 0 086] T^t>^, ^^i? r juisxE^ji* 1 1 ii, 

7 4. ^Wl/Cm^$nt^^o 
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[ 0 0 6 7] ±I5A^ t? h JMiIE^J£S^ 1 66*. IS 
[ 0 0 8 8] Hamate?-'- $ Kit. ?<Q&ft!& 

IWffi p c 4 ^ »i s jvc 

[ 0 0 8 9] * h JHtttfWUtt, 1 6 ;<> K<& 

[IfSUi^fttclf** 3 8 0 nw-7 8 0 rwittfcftW**, 1 
rwHFar-SJCf C 4*C J: 0 4 0 ! <X7G<C'^ $ \ * 

[ 0 0 9 0 ] t**m> K*y y (D&m^&frZtm 

©iwa*att. t#±w*. ileitis. *ui* 

(1999) C[>M5P^^l[8M) (fclT. A*3ii^> 
[0 09 1 ] ±§5X^ hJMftfcttl 7 it, ! 

6. 

[ 0 0 9 2] $ fc % ±ia*}St^JI!E*®ISB 1 2 it. MS 
mm 1 4. jfefftJSWJ5£»»tB»££i v ttfeSWHl 

[ o 0 9 3] ±ia«B£itt«et#ffiaii2 i it, ±ia*^ 

<±aSi,&JHBCfc»4 I (A, *> KttS'*'«> *« 
tBteiW,?. Jhj£L/fcKX3*JB<r>&C4 

wo, Mfflstffftta <<#>> twaritflw**. 
[ o 094] ±iattfts#M»#tuap2 2 it, sas^ 

^2 iKj:ojsa3nfe-e©»ffls«fi;*q <<*>> 4, 

l/C. 4tStS«a»P (A) fcJPifttt^fittp 

<<*>> wat^tOT^^ 

[ 0 0 9 5 ] ±!S»JE££ffi«2 3 it. Jbi*l/fc»355 
(Ht/'CtilAf «4><E>f««. 
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[ 0 0 9 6] ±S*R»*BMB» 1 3 It. 7t?K# 

d^ai'cab^'c. aeK^Tj:^. j*ft»»»25 

[ 0 0 9 7] ±gaffi&Mtt5|*2 5 It. JJE#£jg#tI!tt 
2 3*&ttASft«#lKA1Ml ( p < A) , q < A ) > 

VMiBStffl^q <$>£ia*i&&. .tftOfcftfcXl 2 

10 [ 0 0 9 8] ±lflttft - SftiB.«»«til»2 6 It. ttKK 

s < A , <!>) t *m b> ttlk • IliBEittyW*^- 

[ 0 0 9 9 ] S ±lB^AfHUliB« ! 4 it. 07 
cc^Tcfc i£K - «iB^$«USS»2 St. 

20 [ 0 1 0 0 ] ±Bttft - MiBA»#««H«2 8 it, ± 

$m*T- $ z sax? ^(ox-hb. 

[0 10 1] CCK-hlfflRflf^B. lg«;^JI*<D* 
[0 102] cn^l^^C^r. 

30 tas, M7(toA«(c^&tt9fkA^^ 

«S. TUliikBSKJ:* r**i«A^«Kufciii»4Si- 

>^ y U >X99 < 3D Iwe Conference '99> { 1S99) 
sSiSiex^OS 7 H*6* 1 2 1 ) ( 61T, XiiR4 <t i,> 
9) *KB««ht:^*te«)K:, cc*citttPH«Wf 

[ 0 10 3] ±KftfW!«eS2 9 it. ±IB^ * 
40 »H»*"- * tK»i&tf i 4: ^> tCS?E^r- 

[0 104] CCKliSBPPi^-iftt, tBL«R?W*A 

[ o i o 5 ] ^cRsnfefca* • m^Mfmwm^^ 

\ <A. SSg«fl*A^*h^E (A) 

4. WJHB*^^l^*Et <A) 4, 5BHtM c - 
50 <A) p y (A) , z (A) 4*W*r, ^CCflW 
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2 8«:J:0=M«MX (<*>'>, Y <<*">, Z 

ims] 

[o 106] cnh<D=mm&x (<>>* ) , y 

{<*>* > , Z (<!>' ) it. ^A7M7D77^'^ 10 

^^f>A^b^^©Aai§fiD, {<*>' ) , D 
o <*' > . Db ) K«ftsn«, 

[0 1 07] CCtCl&Fl a7'1/^D7t -OMt, 
*S*-*5CDRGB#KB<?)6*fli, I— 

[0 108] CW^^^7D7 7^^»tX 

YZ*fcD, {*" > . D. (*" > . Dr> <<*>* > Kg 
<AS*^C*tt»lf < 1 9 9 6 > ) (KT. 

ss&T4* 

[ 0 1 0 9 ] C 5 UX&ASMt? < Z7 U 4+s1D}J} 
fi^fffiD, <*" ) , Do > , D> (4>* > it, ± 

WacDMfl&frTCCfeW^t»#C>7t^ - &MEBKJ* 

[0 1103 c©j:^tt*i©*lW5*K:j:na. *#¥ 

K«ft4>Ri » <l 4 ajj* ^> * a 
» u -a * 4 fc» K , hoik: fc 4 u r & -t- 

5C4#T'*4« 

[0111] *mfc%£mm!wm%mLfc.$- 

l,fcB***ST4C 4*tffltt&*4. 40 
[0 1 1 3 ] Sfc, ^|itt1Wlt/«:J:)aSlt«: 
fflc»4C4<cj:0, B«te*«B*4C4ft<»K**i 

fe * ^ u * mm c * fc « stc«£T 4 ^isiti©* «? fc 

flfc**?*->^G> (SUSS) H^4C 

4#C*4<> 

[0114] <**>cc, *KiWltrK9lOfoJ:9attW 
it. tHAU^^x^tKK^ 3^SW>SE»Wcc 
toc*4^ i/^s >cMft**ttt>IfiflT4C 4*WH6t? 
«3b4» 

[0 1 1 5 3 B8*&S 1 2lt*ftW©^2©*tt^!» 50 



($012 0 03 -8 5 53 1 
18 

BWtt*«M:*m H9it*^ - BimeaK^tfttt 
9 012 tt^BSJiiA^c^^^t-yo 

[01161 c®m20&mmtcte^x> ±&<dm\ 

£4 L r s<c 4 *tcoi >x <Dfr%mT 4o 
[01171 C<C'^(20[>«tt^j«©*R - fePSf*r 

«• BiM^^4»aw«*«snr i*4*e, ^ 

h^A^^ l©f*taO«£RGB*^9 3 1^: 
ttffiU, ^fc. tt«ft:3CE>X«(CaBfi3 2<:«tKl't: 
C'4d^Hft'> 1 C^4o 

[0 1 18] ±02RGBft^3 lti*. 1 eo»as*ff 
r4WB*grc*4. 

[0 1 1 9] *fc, W0SPC4««iaiKlt^»r» B 
RGB*>93 KCKDJIPX 
MBg«:?T-7rc»<0«>iji4:BtlX l A43», Q&^3 2 
^URSfcc^i »-c it, WWl* 3 OMW£PVv(ctf *> X 4> A 
C^U. A4C*tttt^#3©««;«T^HWfe*c, **«6 
cc 4H-©!BM*»ST^ ^ r tf -> r *>»to4 c *. 

[ 0 1 2 0 ] C 5 C/raR5nfct4Sf43<o@i»^-^ 
KtW?lWIISHfefe 4lfefiW R G B BM^- * 4 b X , 
^/c. dBtE3 2^iai»^-^JtBB«ai«-7 i "-»4<./ 

x. 8ttWBPC4ort«c*n*«3tt$n4. 

[0121] *©«(C*IB»fflPC4tt. SASmcPv^ 
?JR G B iSft^"- ^ <7>5AfP «ff ^ J: ^ ^ <r -? r ^ > 4. 
[01221C ««nm P C 4 OWtR * &SJi^fE^4 

0<c«i^t:fTt>n4jl&9i* B#3ii^fBfc^c*r. H9^ 

#IBl,rSM!T4. 

[ 0 1 2 3 ] *R ■ 6THi«i«4 Ott, B9«C5WJ: 
lit. ftfo&m*m&4 1 4, ARM«flU04 2 
4. S.«ff31«IgSB4 3 4. «rW0 4 Cw.«$n*C^4o 
[0124] ±i2Mf£^iiS*4AjS«4 1 it, ftfoSRS 

^rc^^r. Hi OKiTtfTJ^Ki. MBSMMtWtl] 
^454, ttltKMJttj>ff 111104 6 4 . ftS^mttMA 
7 4. «rWl/ 1 ClWJS*l , Ci»4. 
[0125] ±0aRiHSMft4k«Ii]*4 5 it, 5*^?jR 
GBH«r-*«:SHS*ica^iAt?i4*>tc. 0fe1S 

< i > «fc#iM,t\ ±a!Ufc»3?l 9«JQ^4C4«C 
J:D. ttBSHtHftq. (*> €:J9tfflT4tcr)i?A4 # 

[0126] ±0attltKlta9miMU 6 it, &B£ft 
KRGBH*^-* {±»l/feJil»«:*j»4fir < i, 
*) R:ttSr4> *St*fl*4t«>K. ±SMBSMff 

o {*> 4. hi«ffe < i ) 4£ 
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«»P. ( i > feJtfttftSJiftftp. <*> *±&l/fc 

[0127] ±§a^«J£tH&4 7«. ±S6l/fclW5 

«4 6CCj:»JIMtU,fcP, ( i ) tAAO. ±i£l,fc& 
S2 1 cc*-*,**, a*mfcC (DWiiSL CCO 
2* hRlftC < r ) 0ttJMRA£tt£ifM r ***>&. 
fit, *»fc««r*flHr»r, &^5CCct0. ££0 

[ 0 1 2 8 ] 4fc, ±££Katt«Ett4 2 tt. &m 

4. ttR-MBa»v(t]«&2&, t*i/r»«ant: 

{ 4> > fc J: l>'iSaSS*^g( q o < > ±i* 

[013 0 1 ±!attft • ttfiqX9JHiM15 2 ii. M|$JH 
fljfe^i? h^Clgfi^e ( i ) £is^i£fr44*> 
cc. SWf&SSK, iasO^cttftSWISIftPc <*> . 
MBSMfflkq, (*> , ttftoSWtttfo' /a" CrStft 
±iftl/fclW2 5«:»^*-c. ttftKtttar 
<, { i , 4>> i«BSIt«»ff» 4MMHU 

[0131] 3 ±!2£/ftfHtt&Ett4 3t*. 13 I 30 
2K5W Jfc tm - {ftBA&^»atf 5 5 4, ft 

[0132] ±tafci* ■ MiBMt^A«l«5 5tt, ± 

»H»^- * £ £ *> <DV3b 
[0133] ccccjjfflffl?--***. «B;JBW*Ojfe 
$4 NBtt*fi0&£ 4 fl*£ 4 <Z>fiEBB<S£*Ttt« 40 

[0134] CJh6fl>«mi«:JBl*r. «i ttlfflJMM* 

*rc o , cc vi>mm<o^m^m^ z>ct &x- zztc 

[0135] ±efefPlft!Etf 5 6«. JJBtttt • 
iO0£jtt«Btt& 5 K J: 0 &.«snftiatft - g&ffiJESi'g 



4M2 0 03-8 5&3 1 

20 

Wat**** • SfflH»f-*K(»tT|ll*«() 
[0136] iiafeffftF'-*!*, RGB^^^CDftjt 

[0137] £fi£$nfcttft - «fflS#t«&lai«^-4? 
tr < i , > »*SjHaisl»f (A, } # 
ttiE^n^o c©»jfcs««iii«f u, *■ > ©ft* 

±.&LtcW 1 <D*tt^!!Srfflt,^Wiener«*ft 

[ 0 1 3 8 ] C $ L/rft*Sttfe»rt5l«H» f 

(A, *" > #-6, ■HHHW*^>hJlE. (A) 
4. «6BB*y r -*x ( A > , y (A > , 2 U > 4^r 
fSo-C, :XO»^2 9tC<fcOH««fjlX > , Y 

(<*>'), 2 ) ^^iiiT^o 

[^29] 

JT(^)=J^A)£ rt (A)/(A,f>iA 

2^')-Jz(A)£ 0 (A)f(A,fWX 

[0139] Cft£<£Z«HX {<$>'>, Y 

{<^>' > , Z <<^>* ) ii. f>A7'l/0'P7 7^'^ 

Ic^f'^^b^A^ffilD, <^>' } , D 
* (*" > , D b ) CCf'f <a7 

U^D7t^WBWXY2MD, <<i>* ) . D fl 

[ 0 1 4 0 3 C 5 UX&AStlft? < ^<DAfi 
mm, <** ) , Do <<^" > , D ft {<^' ) ii, ± 
sSM** ~ 9 5 & Kh $ tl . ^ ^ 5 <C*m, »f , 

[0141] C<D£^V&2<J>^mmc£ft&. ±jt 
! ^ttX^SK 4 IWOTtW*** ^> 4 4 

[ 0 1 4 2 ] m 1 3*6H 1 5 li*SMO©3©^ta^ 

i^XHnnbttfiftts^B. b 1 4 • as^^s^ 

OmSfc&^T 7'u ? ^B. B 1 5 i*&fiW5a«S:ffi8W>it 

[0143] C0C'^3^M^CC^^r, ±.&<DW 
1 . »2<0*tt»«4B«'C**a»{C^C-r**RW* 

*Kt/ t £ti>xmK*&^i*xv&&m?&. 

[0144] C<OmZ(D^M^<O^R ■ Sftii'Af 
Mt. mi 3tCWJ:^tt:. ±i*0/ci|l2<Mail»ito 



http://ww4apdl.ncipi.gojp/tjcontenttmsJpdl?N0000=21&N0^^ 5/5/2005 



f fl "I • 



Page 1 of 1 



»'I2 N ' 

21 

[0145] c®a»6 1 a^^^^t?^J^l* 
[0146] COSH6 1 ©JBftfr^^Ct*. ft 

#r k t * rif -> r c 4 *> ±a 4 roreab 

h. 10 

[0147] c 5 i/rSKsnfc«£?f*3 ©em?^- $ 
Hittftaasftg * 4 u t > ftJffiiffl P c 4 ©pisptc * 

[0148] *^K*WSPC 4«. ■ B5P1« 
OSCfcl'T, SSSttfcHS^jRGBisiS^^ 

[ 0 1 4 9 1 *R - WWsa3a»7 Ott, H i 4K5W 20 
J:5K, 1 4, 

as? 3 4, t*ur*«snr^&, 
[o 1 5 o ] cn^^rt©W(6#iis*&is*7 i ± 

4»0tt«att4 2 4 , * nenntrc* *• 

[01511 *fc, ±i2£fi£R5I«*:S»7 3 t*. Bl 5 
5 cc. fcf* - 7 5 4 B# 

[0152] £tlir>0>ft<DJm ■ «SiBi5£»^.««ISa7 

5 a . ±a ofc* 2 <osttffM<oiit» • mm& 
[0153] ±sBvmea*7 e w, ±istttt 

4 BSHftr - * 4 *Stei^t?, - »ffl5«.«9 

[ o i 5 4 ] iBefHi^- * it, wagm*** * t* 40 

,'l>4. SfBBBjW 5 -**. f>A7l/^7P77^'lf 

[ 0 155] sasMdm • mw&Mf&ftmm?- * 
et (i, > ttm&mm&t u, > a* 
i£5E34-i£o cco»*S«*isi»f a, > tt, ^ 

4. w»*5m:c^as<t>*a©»*ss**^^ 
4. 3&*6tt*sn&. 

[0156] &Mil«r-»&ffl^fc»jfeSS**«:4t* 

Yun Murakami, Takashi ODi. Masahiro Yamao. 50 
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uchi. Naqaaki 0hv«na, Yasuhiro Kccni vaf £ <fc & fSpect 
ral reflectance estimation from multi-band image us 
inq color chart J (CpticsGonmim cat ions 158 (200 
1) <9*4 7H*&ai&4H> <WT, Xffi64t^> 

[ 0 1 5 7 ] 0£j£M4UW f (A, 4>' ) 
7M^A*I«D, (*' ) , Do {*" > . D, 
) tcSHT^»t±j*Ofe*2©*tW5S4ISI 

[0 158] C9l/tT % ISSStiJStCfc^ b)t 
[0159] C©J: ^<rtPI3W(BHB«KcJ:*l«. ±ii 

4^ w*ffli**c «toa*ttBwi* 
?f^c4^pJSi<:w^ 0 

[016 0 ] ±3*Ufe**tBtJStCfcW*7'D 

7o ^ a 4 U*c*WH/T4*fcbftif». 
[0 1 6 1 ] *fc, *»pj!i3:±a(.,/c**ft^a«CRtS 

[0162] 

[ 0 1 6 3 ] $ fc, 2 J: **«W«>*af? • B« 
ii^ ^ r a cc JiWi, f^RKtt»S#M» 4 ttffii£«*«t 

[0164]^ tmms tc J:**«W«E>«R • a 

4 C 4 s^-C * ^> 4 4 4> tc t ^ h tiSlB* ^> 

[0165] lg*3S4 JCJ:**»H©«iR - 6H«^^ 

[0166] M«3|5 tC<fc4*iH!©*ifl - 
^At<:j:nii. ^i*4*g^S4©f5SP^^^ffc$ 
ii^>C 4cc j: D . 1 »6fllaM4CCElK>»l9£ 

[0167] 1S*^6 *cj:4*JHi©*iR ■ WW'* 
r AiC Jintt. ttfti 1 3^6»*3f 4Ksa«5^W4l31 
^C'^m ^r^r * 4 4 . fUi^St 4 U X ~?>V f / O 

0i8**iai±'r*c:4^c#i o 
[0168] Ig*3f7 cc<fc*-*#fe««;'*?R - SPIS^D 
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[0169] Hbftf 8 K<fc4*JW!©#jR ■ SB«^D 

[017 o ] k j;**jwj©#jR • 

tie &*) % «tff?:(61±^^Ci^t:'*^ 
[0171] B#m QK<fc**«W©*«- BJW? 

[BBOfiWaBMl] 

[B 1 3 *^CMHaue»Kff*JKB*»i!T*fc» 

&m 4 <ora w^TS-r a . < b > m^B#^*r®ii 

[B2 ] 1 ©*tt^«tc«;^*2R ■ BIW^ 
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